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PROBLEM TO BE SOLVED: To obtain a coating film 
forming composition excellent in adhesiveness to various 
substrates such as glass, ceramics, metals, plastics and 
the like, scratch resistance, weatherability, 
antifouling properties, water repellency and reflection 
preventing properties and capable of effectively forming 
a transparent hardened coating film having a low 
refractive index, suitably used as an outer paint 
requiring weatherability. a hard coat material, a COPYRIGHT: (C)2002.JPO 



moisture-protecting coat material and a reflection 
preventing material and especially useful as a coating 
material for constituting optical parts by coating a 
transparent base such as glass, plastics and the like. 



SOLUTION: This coating film forming composition 
contains a fluoroorganopotysiloxane resin obtained by 
hydrolyzing and condensing 100 pts.wt. of a fluorinated 
alkyi group-containing alkoxysllane or a mixture of the 
fluorinated alky! group-containing alkoxysilane compound 
with a silane compound with 200-2000 pts.wt. of water. 
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->;^pp-i, 1, 2. 2, z-^y^y)\/^u^u 
ny. ^)\,y)],^u (i. 2 , ^ 

)ly)V:ta (1. 3 ->^j?^^;W^4^-y-» , 2H, 3H 5^? 
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-^)vy )V^u^y^ y. i H-^;i/:7;U:tP^4^it 
>, iii-^)vy)v^u't^9y. 1 H-^;i/7;i/:tP 

IH, 1 H. 1 H, 2H, 2H-^;i/7;l.:tP 
-%4^-t^>. 1 H, IH, IH, 2H. 2 H-"^;l/y^;l/:t 
P:t^:$^>, IH, IH, 1 H. 2 H, 2H-^)Vy)V 
Uru^ijy. 3H. An-^)Vy)V:^U-2-^9-)V^ 

y^y. 2H, zn-^)vy)i:^u-2-:^^)V^y^ 
yt^Eco^y ymmmmmit7mmuEf)m7r^^ri^o 
[0 0 3 61 zfuhy^^y ymmm\^. ^yymT)v 
:2-')vuE<Dmm\^x^uvy^^\:^^\^^^yymmm 

I^:/P h>tt^:7^y5g?S*g*(::7'P 
mmm'Xyyyi\:.'^m(DT)Vu^ymt.y)V'3^y^^ 

:?^D vy^^yymmm^iYy'^uhy^^yymmmt. 
mmr^m^\^. ^m\zz>^cx^(Dmm'^m^mm't^ 

[0 0 3 71 yp vy&^y ymmm^^mr^m^. • 

m.'^\tm^Wimo'^Wc\zt^\^x^uhy'&'^y y^mm 

0, 0 1-5 0«a%;&W^L<. «p{CO. 1-303 

[0 0 3 81 ':ruhy'^^yymmmtvx\t^yym 

7)Vn-)V'fy^mhn'l^\^<. ^yym7)l::y-)VL\.X 
tATo cfc 5 ^j:{b^i^;^^<g ffl T € ^ o 

[0 0 3 91 (CFa) 2CHOH, F (CF2) r (CH 
2) eOH [f = l~12. g=l-5] . (CFs) 2C 
F (CF2) h (CH2) lOH [h=l-10. i = l- 
5] , F (CF (CF3) CF2O) iCF (CF3) CH 
2OH t j =1-4] . 

[0 0 4 01 ^y y^T )\^^-)VmSk^<J^'fu h>fi^ 

yymmwkhL\^x\^. m7L\i^y ynti))^^-ymm. ^ 
7^:/PR:^;v*>KT^ KS. ^y v%7.)\^i^-ymms.E 
-^^mx^^. ^^^^.{'c^mt.x.xML. mx\t\>xv(n 

[0 0 4 11 h u 7;i/:^pg^K, ^)vy )\,^u^uny 
^)Vy)V:tu:fi$^ym. ^)\^y)i:to^yi$^ym. 
^)\^y )i:ta^^'^ym. ^)Vy)V^u^~f9ym. ^ 
)vy )\/:^u':^^ ^ym. ^)vy)V:^uy'rym. ^)Vy 

;i/:i-Px*>^, 3H-7^ h^7;i/:tPyP/^>^> 5 

H-'t'^i^y)Vitu^yi^ym. th- Hx*:7;i/:tp 

^^^ym^ 9u-^^'^'ftiy)V:^u J -rym. 
^^yym^:i)V'jf^ymm<DT^\^. hOy)i:tu^^y 
7s)Vt^y^. ^:f^y't}y)i:^n:ti7i^y7.)i-i^ym^ 

X$>^o 

[0 0 4 21 ^?^m\Z:i^if:by yitT JU^Jim-^mj 
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a -> -> 7 Xb^^^i ^ ti i •> 7 >'fb^#> t. odjiipjK^ 

[0 0 4 3] y'yit7)l'^)V&^m7)]^=l^>">^>{\: 

(1) 3i«^ini:->^>'ft;-&4^ (2) tcDig-&^l 
0 0S*g8tC^LT, ^y'-ys^J^^jSES 0~2, 000 
figg|5®«SSl*W*U^^. #»C0^I^<«1 0 0-1, 
0 0 0«»|«-C&-1). 2, 0 0 oaiSKJzOfc^V^i:* 

— ;p^:yx5^;i'X— vyf^ji^z^pn— -fv 

[0 0 4 5] ±.^yvi\L7)V^)Vm'^^7)Vn^iy>''7 
>it^m (1) XU^ntxy'yy^t'^^ (2) tcOS^ 

i^m^LXit7>^=.7. >'^5=-;U7S>. >?X5^;W7 

[0 0 4 6] t£id. ^yymmmm'¥-vi}a7}ii^m^n^ 

^-&cD7j<o««, fiic5i- (1) Xtififc^^- (1) tfiic^J' 
(2) t©^H-c97;U3 + i^»co^;i/mii^±T$.ntf <fc 

[0 0 4 7] d WSn7K5i-« • m-^Km\t 2 0 ~ 1 2 0 "C 
®iaft«5i|-r 1~3 0B#FBlHJS$13--S©*^jif* LVn J; 40 
Diff*b<«2 0~8 0'CT5~2 0 BtWSJicS^ff ^. 

[0 0 4 8] *^LT#f^n-5*^qB<D7DP:t;U;i?y 

Lfc^'&a, •7DD:t;P:tfy3pU xP+^^■>WgHS:■?■ 
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J; i^\zc tiim<D4^ y y mj^mmmmizmm l 

[0 0 4 9] 2|s:^BJ©«^Jg^«;fflm^«<l^fC«, ^iiiH^m 

mi^f&^ (.yaa:t)l1i/iii>J'>u^-*)r-^mm) Kkf^ 

mm^m^^itiy'):3->?^<oj^^>y-mm, mm 

[0 0 5 0] (a) mmmn.^ :$^^m<7>m0^mzmm 
^n^mmmn^ti^Tit. ->'j*«»iaE^, 7)is.i-m 

[0 0 5 1] mmmm^tvTiifmf£::iu^ y)\.->u:^ 

tt, ^-tD¥i^e^g*5 0. 0 0 1 ~0. 1 wmT^'SC 
MfCjif*b<«0. 0 0 1-0. 0 5m 

mt-^n^o nD'f y;i/v/ij*©¥i^ja^M*io. im 

m^m^^m'^izit. mm^n^m.is.mz^^xm0&-^ 

[0 0 5 2] nD^ryjl/v-'JAO^SPa^, ±JB7PD 

:t;i/:tfyjp'j->p^r-y->fltj!ii o oa««B5*fco, hj^ 

^i-a^T 5-80 mmUX'$> 0, »SL<« 10-50 
aagBT*-5. np-f yjUi^U;<7«^jp»*t8 oa»gB 

z.tifix^^, uu-i fr)v=,\}i3<o^iSi^t.hxi^^^ 
ffl-rS«^(C«, ^iS^^«««pH:*i2~l 0. 

[0 0 5 31 ap-i'yjl/->'J*<Z)^i-iS[(Ki:LT*f3@-^cW 
*i^»J<tLTtt, :f^i>/-)V. -f y yp tf;WTJPn- 

-)l^J-fu \f)VX.—'r)lfiE0)7 )Vu—)Vm. ^9)V 

tfu U h*>fj:i:c0 7 5 B^gEX^^JU. g^^y^;!/, 
r -P'5'P^i' h>/j:i'(OxXx;U!lS, o-h^tKP^ 
1. A-V:^^-^>l3.E<r)X.-^)Vm^mVf^Z. 

^vx6im.^t\^x^mt^z.t.i}^x^z>, 

[0 0 5 4] ciwrnp-f y;i^->ij;«j*^#$ii-fcSfli)i^ 

m.mt^f$.m\zu. mm(Dmmnmmi!>n^^'^\z. 

[0 0 5 5] ®^t;M!«<i:bT«. tSK. BSK, j^ST. ^ 
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Kgg ^ > 7^ ;U h U ^ >^ X 'i; A cif 7 

i -:/D3R + >' (tiX- 2. 4-^>^>>?:t^-- 
X^7A. S^- i -:/D>}^^r'> (tfX-2, 4-^>^> 

v:tt^-h) vji/axr^/A. 7;^^x'5'A h u-ry:/h 
^A7-tr^;U7-tr h:^- jg*i[m^7;i/^ X'j? A. m 
fb7;i/^x^;A. 3A*;UN;j-iJ7^i/--h, 3A;i/h7ir 
^;U7-fe:h:^-h. M^^-^^^U-h. Mrti7-b:^;i/7 
•feh-^-h, ^7-fe:5^;i/7irh^-h. XX7-fe^;i/7 20 

1 0 OSMSBtC^^LTO. 0 2'-0. 4*»g8<^^3Effi;&t 
[0 0 5 6] l^rtCOpHSrv-^y-Jl/ST^^^^etC 

««JA«> B^K-»K:M-UC7A> U >K7jc* 

[0 0 5 71 (b) mmmm : ^sg^^c^afig^/^t^^-r 

-SW^^S^Mch UTti, 7-feh>, >c^;i.x^;U>>'h>. 

B^M>^^;u;^cf:HcDxxT-;i/M. x.^y- 
;k ^ y :/D tf;i/7;i/a-;i/, v7irh> 
7;U3-jl/;S:i:<D7;i^n-;HB. h;Px>. :^^>'l/>;^j: 
<i:(^)Kfb7j<5^^. xh^fcHP>'^>. 1, 4->?:r+ 

;<5^;i.x-^;u. jl^u>^0 40 
y p(^;i/x-T:>il/7'fex- h:^c£i:(D^j/u 3~>ii/fi^#frf 

[0 0 5 8] (c) mmmUm : 

*inATt>j:v^o mmmm'j)v. ^\.^t^mm^\iv^ 

□ 4^>-^>^/:7xy HU7^/-;i'^. >^7 

y7^Ul/-N^> hU7>^>^-ea&^{b^^^^fls:7^j: 
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2, 4* -i^b HP=*^>'^>\/:7xy >> 2. 2' , 
4, 4' -X t: KP4^v^>^/:7xy >, 2-tH 
d:^!^- 4 h4^>^^>^/7xy >. 2-l::HD*x 

- 4 h + >^^>y7xy >- 5 -x;i/*;>i^. 2- 

b KD4^>^-4-n-;f^ h^'>-^>\/'7x/>, 2- 
t: Fn4^i/-4-n- KT^>'n^^v'^>V^'7xy >, 2 
-hHD + v'-4-n -^>>^D4^>^^>y7xy 
2, 2' ->?bKP4^v-4, 4' ->^^H + >/^>^/ 
:7xy>, 2, 2' -i^b KP^'>-4, 4' -i^Xh 
^y^yVy 2, 2' - v b H P + - 4 , 

4' ~ v7'P4^^S/^>y>'xy 2. 2* -vbK 
D:^i/-4. 4* - h + S/^>yy xy 2, 
2' ->?b HP=*^S^-4-pt h4^v-4' --fuifi^y 

^y^;v:x.jy. 2, 2 ' -i^b kp^'>- 4 -y s + 
'>'-4' v^y^y^Jv 2, 3, 4-hU 

b KP4^>'^>y P'x/ >> 2- (2-bHP^v'-5 

- t -;?^^;i/:7xx;i/) ^>^/h U7\/-;i^. 2- (2 
-b Fp4^'>-~ 5- t -^f^^jl/y'xxjl') ^>yN'J 
7^/-;k 2- (2-bKP4^x-3, 5'-v-t->^ 

5";i/7xx;i/) ^>^/bU7i/-;^. x^;i/-2->'7 
y-3, 3 -i^>^xx;u7i57 g u- 2-x^;u^4^ 

i^Jl/- 2 -S/7y - 3, 3 - vy^xXJl/7^ U 
2- (2 -b HP^v'-4-^^^v;^::t^v7xXJl/) 
-4. 6 -v^'7xX;UhU7>'>, 4" (2-7i7UP 
:^VXh:^^V') - 2 -b KD^V'-^>V/:7xy X^a-^ 

2- (2' -bHP^-'>-5' -^^^^)U^yx. 
^)iyx.:z)],) - 2H-^>y h U7^/-;K0S'&*^ 

[0 0 5 9] :$imM(Dmf^^^mm^m\z:3-'r ^ >y 

r^:^ffii:bTt^> y'^y}:fy^m. Xhf>Z]-h^6, 
>^p-n-hj£> D-;i/P-h}£. 

^)-ymmf<si^^^zm^-^ri^t^<D-(:m^i^^^. 

[0 0 6 0] m^m.mzu-j'^ >^$nfe*:^Hj<^m 

(1) SW(7)^fl^fiS£JlTC0.fiST+:x7-b«)K^?^ 

(2) iKit^Jc.tOSi^b^ii-ScM^J^^K'rs;^^ 

[0 0 6 1] (1) ffi : ^^fiS^LTtS. S'^ 0 - 3 

00 1:. *f^b<ti50-'i50t:^$n, ^iSBtPpich 

bTti> ii^l 0«J?-2 4P#ra. »^L'<ti3 Og^-l 

Tti. >?;<^;l/7^>> B^Kx3i'/-;i/7^>> 
p(5=-;U7xU>, ^m#K. T-h^x^;U7>tx»:7A 
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y D tr ; u h I J ;< N =^r ^ >;Jj: ^* <^ T 5 y 5^ > 5S ^ 
[0 0 6 2] (2) r£ : 

xy-JK^ /^^'UU'-N. 2 -X^^Jl/^^^^v^;!/ 

y^^JU (y^J') Ti^UU-F. tFD + x^^v;i/ (y 
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(^^^) Ti7Ulx-h, 1, A-^^yi^^-)V-J (y 
^) T^U1/-F. :t^:t^>5^;i/^U3-Jl/>^ {^^) 
10 T^UU-F, X5"U>:^^'tl-'1' F^ttt^:t^>^;l/^/ 
Ur3-;K^>? {^^) Ti^UU~h. X^l/>:t4^tl-^ 
H^ttfX>'xy-;l/A<Ov (^i$7) 7^UU-F. 
Dlf l/>:4'^+)--r Fl£ttt:X7xy--;i/AOv (^^) 
7iJ7UU-h, X5^U'>::t4^1t-f F^tt7jC^tfX7xy 

TU;i/x-7^;u>? '(^:^) T^^)\^-v. Fuy^D- 
;i/yo/t>FU (^^) T^UU-h. x5^U>^+lt 
HiEtth'Jpt?p-;i/7'nA> hU (^^) 

>hU (^^$7) 7^Ul/-F. ^>^xUXU F-;i^F 
U (p^:^) 7^Ul/-F. ^>^X'JXU h-;i/-T- F^ 
{^^) 7^:7UU-F, >?^>i§'XtJXU h-;^^^i^- 
7^ U FUtD^'^tl (y^') 7^Ul/-F. 7PX 
^;/^XM- 6 4 0 0 (m^&'&^tt^^aS^UXXx;!/ 
7i!^UU--F) ^C7)>J?IJXX7^;I/7^U h> 7PX 
-;^XM~ 1 2 0 0 (m3&-&^*lc5S;^a:»^7l/i5^>7i^ 

iji/^h) m(r>^]y^yT^^)v-v. li«b>3^-F 

7^>«l3g^Wr>5 2. 2. 6, 6 -•T-F^;<5=-;i/-4 
5^? -e^U>^x;U>^^d7UU-F, 1, 2, 2, 6. 6- 

[0 0 6 3] ^fc> x4? + v{b^#ii:LT(i. Tlfi(Ot> 
[0 0 6 4] 

[fb5] 
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CH2CHCH2OCH2CH2OCH2CHCH2 
O O 
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CH3 



CH2C HC H2OCHC H2OC H2<^HpH2 



CH2CHCH2 : R = -OCHyCHCHa 

I 2 2 V 

R R R O 



CH2CHCH2OC— /^''^ — COCH2CHCH2 
00 O O 



CH2CHCH20+-C 

O J4 



CH2CHCH20-(CH2CHCH20CH2CHCH20)„-CH2CHCH2 
\/ OH OCH29H^H2 O 

O 

ch2j;hch2-4-o — Q>— 0CH2CHCH2 j — 1 

O ^ CHa OH 



CH3 



OCH2CHCH2 
o 



CH 



J 3^0-CH2>^ /CH2-0> 
CH2CHCH2-O-CH2-C-CH C (:H-C-CH2-0-CH2CHCH2 

V CH3^0-CH2^ ^CH2-0-^ \f 
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OCHaOCs 
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CH9CH-CH2 
CH5CH-CH0 




CH2CH-CH2 V 

V \l -v^.^O-CH2C HCH2 

CHzCH-CHz^ O 
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✓CH2CHCH2 
^CH2CHCH2 

V 



O 

I I : R = -CH2CHCH2 

I 

R 



-CH2— (-0-CH2-Hf )J : R = -0-CH2CHCH2 
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^CH2CHCH2O-0^ 
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CH2 



CH 
CH2 



H2CHCH2 
O 



HoCHCHo 
\/ 
O 




CH3 



CH2CHCH2 

o 




CH2CHCH2O— < H >-<;—< H 



C2H5C-4-CH20CH2CHCH2 1 



PH3 

CH2CHC H^OCH 2CCH2OC H 2CHC H2 

o o 



CHl2CHCH20-{CH2)4-OCH2CHCH2 

o o 



CH2CHCI 



O 

II 

COCI 



10 



20 



30 



[0 0 6 7] ^fc. m^W^^'^\Z.T\i^B^^y)V:^U 

[0 0 6 81 (^^) T^U U-h^k^t^chbTtA, 
CFs (CH2) 2COOCH = CH2 
C3F7 (CH2) 2COOCH = CH2 
C6F13 (CH2) 2COOCH = CH2 
CsFi? (CH2) 2COOCH = CH2 
CFs (CH2) 2COOC (CH3) =CH2 
C3F7 (CH2) 2COO (CH3) =CH2 
CeFia (CH2) 2COO (CHa) = C H2 
C8F17 (CH2) 2COO (CH3) =CH2 
CH2 = CHCOO (CH2) 2C6F12 (CH2) 2COO 
CH = CH2 

CH2 = CHCOO (CH2) 2C8F16 (CH2) 2COO 
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[0 0 6 9] X/p^Mb^f^chbTJ^, m^\t. 

-1, 2 -X7}^4^v7'a/i>. z-n-yjv^iru^^'^ 

3- in-y)]/^u- 

3 -1, 2 -X7}^^^v'yDA°>, 3- 
{n — y)V':i'U-b-^^)V^^iyM -1, 2-X>J^ 
^i^-fU/ty. 3- {n-y)V:i'U-7-:^^)V:^{7'f' 

)V) -1, 2 -X7S^^i/ya/t>. 3- {n-y)V:tu 

- 9 - ^^Jly^yjV) -1, 2 -X7}^^>'7'P/1>> 3 

- (2. 2, 3, 3 -"T h'7yJV:tU'yu^s:^iy) - 
1, 2 -X3p+>'7'P/1>, 3- (IH, IH, 5H- 

^y)i:ta^y^)V:t^y) - 1. 2~x4^4^vy 
□ /1>, 3- (IH, IH, 7 H- 

-1, 2 -X>}^=^5>yp/\">, 3- (1 

H. IH, 9H-^^^y'tiy)l:ta/=l)V:t^Zy) - 

I, 2 -X7}^^-v:/n/t>i?<D*'g^ttX7p4^>'fl::^t? 

EP-CH2- (O) f- (CH2) g- (CF2) h- (C 
H2) k- (O) j -CH2-E p 
(fiL, E pliX;}^:*^5>S. f = o-'l. g = 0-2, 
h = 2'-12. k=0'-2, }=0^1(Dmmi^^ 
To ) 

[0 0 7 0] u:^. ±ibs:j343i^t. h\tmmm^fS:m 

[0 0 7 1] ^(DBE^SiJ'&t^. ffifflBWt^ictOSJ^O, 

#tcMPS$n^t)COT^^;tj:V^:^^\ ^^Bn(Dyua:t)V:ff 
y;^>J vD=^-1t>^Sgl 0 oasae(c*fT^ (;?^^) T 
l^-hlt:^i»<7)iB'&SiJ^J^jif*b<t^5-l, 0 0 

oaaasTSo, 3etr»sL<«i 0-3 0 ossskt 

[0 0 7 2] ^fz. C(7)^^r^a^P?BJ&^J^^JPb. 5t 



5^? 



r^MiS^J («^Jx.«, 7irh:7 3:y 
-h?^, a-T>-u:^>'AXXx;i^S^;&:<i:) . ^m^^ 

[0 0 7 3] ^wm^'^m^mmhi.xn.. mxmx 

PT'feh7x/>, 4- t -:/5^;i'-i^i7PP7-fe 
xy>, 4- t -:/^;i/-h'Ji7PD7irh7x/>. 
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yt>-i-:t>, 1- (4- Kx>';i^^x-;i') -2- 
;<^;^yD;t>- 1 -:t>, 1- {4- (2-tlHP^^ 
xXH=^-x) yxxjl/} - 2-fc Hp:^-5/- 2 
7'P/1>- 1 -:t>. 1 - 1: KP^^X'>iJ7p/\:^^x;i/7 
xx;U>5rh>. 2 1 - {4- 

7xx;i/} - 2 y :/p/i>- 1 -::^'>. ^> 

^ >x5='ji/x-'T-Jk -^>\/-f >-Y v:/ptf;i'X-T' 

^>^7>^xy>. ^>y^;i/^ms^. ^> 
y-r^l-^ms^y^^k 4-:7xx;i/^>^/:7xy >, 
h K p^v'^>^/>'x y 7^J7 ij;i/>ft;^>77xy 
>. 3, 3' -i^y^ji/- 4 -y }-=^^v"^>7>^xy 

>, 3, 3' , 4. 4' --T-h^ ( t - 

>^;^jU7Hx;i/) ^>y:7xy>, 9, io-yx,-ryh 
uy^jy. ^yvr—^jy. -j^y'/7.^oy. 2 
-ji^jiry h'y^/y. 4' , 4" ->5x^;P'i'y:7 20 
^uyx,yy. a -ts/d^s/AxxxJI/> ^'xxjv^ 
Up^-4^v;i/^^5";i/. 4-^>^/-r;i/- 4* -y5^;i/v 

7xx;UX;i^y >r K> 5F:t^i^> 2-i57PD^:i- 
+Ht>h>. 2 -^^;i/5=^:t=^it> h>, 2, 4->^y 

2, 4 - P P5^::t+i±> h>. 2, 4->^X^;i/5' 

5f4=-'9-> l->. 2. 4->?'f vyp^f;^^-^=^^i^■>h 
>. 2, 4, 6 - N 'j y5^-;i'^>^/-i';i/v:7xx;i/7^:x 
>'^>:^^vl-\ ^>*/-r Jl/>^:7xx;i./^;X7^ >:t4^ 
>-K, 2. 6 -s?;<^;i/^>\/'f ;i/S^:7xx;u3^x'7^' 5^? 

>:t4^'>h\ ex (2, 6 ->?>^ h4^v"<>y^;W - 

2. 4, 4 - h u >^^;^^>^;p3ixx:7^ >:t+s/F;& 

[0 0 7 4] ^fc. X/p:^^Mb^i»o«^, 
<hbTt^, T^>!^> 7aHil> yx7- 

[0 0 7 51 3t4i^<B:^^:t>##^<i:bTti. yPh> 

^.-^j^^:tymti^f)^m^f^n^o ^^^yt^mti^ 40 
^y\^^^n^QHt^mt^^-vhy^y(DSL^. m\\:mmo:> 

ifi> hUTUJUf U v^xr:7i,ii, ^>S^jHf' J i/X'i7A 
5=':t5^T^-- h> v7;i/^;U7x:^v';UX>il/*:X'j7A 

ffi. >?T;u^jUt: KP^=^'>7xx;i/x;i/7iNX»i7Aje, 
[0 0 7 6] 7tS^B3te^J<7)^JPfitd:*^s>^<^:7PP:t 
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0 OSSgKtc^^LTO. 0 1-'2 0S*gK. 
iNftcO. 1-1 oai:a$;^^*»^bv^o 
[0 0 7 7] *^?B(7)ffl|«iK/('±oTSW«ffilCfl^fiE^ 

n^m.i\:^m(omm\t. a«o. oi-SMmch^n. 

[0 0 7 8] 2|s:^BJ(D*a^#;lCj;S6?fb«ISa)BJif* 

^SS^K.lhX?J*^^lf ^it^;'ci:^(7)8l.'^7(?^^) 1. 4 2&1 

-rx$>^z.tmi''^\^<. M{w?f^L<tii. 4o« 

4#(c:til. 3 5-1. 40d:$nSo 

[0 0 7 9] ^omit^m^m^^x. ^y)Kmm±\^^ 
1. 6 5&K±tti:^mmmmm^mm'^^^(Di)^^K^i^ 

mmm^mmimv)iti.x\^.' ^i^nm^)^ i - 1 o o 

^ 1 0 ommmzMLxs^s o ommum7^v\^\ 
^\ztff^iy<{ti 0 s.omm^rh^o Mpmf)^ 
5 0 ommm^v^^^tmmm\z^-xf)m^'t:bti: 

[0 0 8 0] mmmm^mmm'/)i\t. mtmcDmit 

m{;^mt,i^h<Dtl^X\t. ZnO (n=l. 9 0) . 
T i O2 (n = 2. 3 — 2. 7 ) . S Os ( n = 1 . 
7 1) , Y2O3 (n = 1. 8 7) , L aaOs (n = 1. 
95), Zr02 (n=2. 05), AI2O3 (n = 
1. 6 3), I n <hS rKDjg'&g^^bt/Tfe^ I TO (n 
= 1. 9 5), ^V^^iT i02-Si02, ZrO~Ti 
02> ZrO-Si02, S i O2 - Z r O-T i 02^(D 

^VJl-^HT^l^^^o ^(Di&l mOz. Sn02, C e O2 

[0 0 8 1] z.(j:>^m\j\^m.{\M^w^^'^^m.\'c'&m% 
u ^v^ymmuE^^mx^^t"^. mzu 
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[0 0 8 2] dco:^^, c:cDy;i/3^s/xU;i/S^^# 

0. 1~5 OSfi^coiSffltf^Wf 
[0 0 8 3] C(^T;U3^>->'ij;i.S^^:tr^Ti^U 

+ >-v^>. 3 -^^^ U D^'>7'nt:f;i/^^;i/v^ h 

"yy. 3-T^UD4^>-:/Dt!;phijxh4^>^>-^>, 
3 -T^ U P4^vynbf;i.^5^;i.>?j;C h:^^><^>^>, 3 

-T^UD=^^v'7'Pfcf;i/^^;i/>?xh + vv^>. 3- 

;<i57ii7ljD:^^S>^5^Jl/hUp< h^rS/>.^>, 3 - ^ /7 

ij D^^i/^^^'jl/ hUx l-^fx5>^>. ^- ^^)u^ 
}]/h^) ^^h^zyi^'yy. 3-Ti7UP4^v^5^;Uh'Jx 

mmm. KlS1±;fe<?:;i!)^e»3-/i§'i:7UD^>ypfc!;Uh 
Up<h*'>>^^>> 3-;'(^i^UP^^v7'Phf;i/^5";i/ 
>^^N + S/>^^>. 3 -Ti!7 U p^^i/T^Ptrjl/hU^^ N 
^>^>^>. 3 -T^U p^v'yptf;i^;j<^;u>?^ 

[0 0 8 4] ^;^c. ;icoT;ur]^>>s/u;i/S^^WT^ 

tfx;i/h Ux N^^>">^>, tfx;i.hUX (2-;<h^ 

lf-;i/;<'^;i.>?x h4^i/5>^>. ex;i/^5^;i/lfx (2 
h^^i^x h4^v) v'^>, 3 -b'xp4^5>yptf>/l/ 
hU>^ h4^'>>'^>, 3 -tfXP:^'>yptfJH-UxN 

^^f>v'^>, 3 - tfxp4^s/ype;i./^;u>?/ h^>^ 
s/^>. 3 - tfxp^^v-yp tf;i^^5^;i/vx H^^s^v-^ 
>, x^u Jl^h u ;^ h^>^s/^>. h ux 

tfx;n- Ux h:^v'v'^>, s-exn^^v-yp 
[0 0 8 5] ^(c. c:n6coT;i/n4^>'v'^> 
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u-h. 2 -x^;i/^:^^s/;i/;<^^ u h^(;:>7;u=^ 

^U;i/xhUJi/. S^^tix;!/. x^;i/ex;ux-7^;k 
y5=-;i/h:x;i/x-7^;i/, -^s^v-jl/hixjl/X-^j^^coe 
x;i/x-T-;i/m. x^l/>, x^u>^u=i--JU>^^^ 

u;i/«^^w-r^t><7). ^jAtf2- (2' 

-h:FP^>'-5' -^^'^i^ u P4^S/x^;i/>'xx;i/) 

- 2 H-^>y hU7^/->/I/;tj:^,' *:^c7t3c^^JT*§ 
t:>y-K7^>!IS(c^^i7ijjUS^^#-r^fc(7), M 
AtS2, 2, 6, 6 -T- h"^^5^;i/-4 -t!^U5/x;i/ 
-^^^ 'JU-h. 1. 2, 2, 6, 6 -/^>^;?<^;i^ 

- 4 - e^U i^x;i/-^^^ U I/- h;:i:^^;J;^*^J^$tl 

2 -h KP4^xx^;i.^^^u hfsia\tmmmmm 
[0 0 8 6] :i(Dmm^m^mt. ±mi.fty)v:3^iy 

5=-nx h U )i^m(DTVit^m^^mi^^ri^'yi^:^J)m 

30 [0 0 8 7] z.<Dmm^m^W(Dn-y-^>^mm^^ 

(mmmmmitmmmm^m iz^n^m^M^. i o 

*fe8 oaa%cfc0^l^<hj««tt:^^^fi<hJi>S« 
^3^^tfe>5(DT, JffigtC^il 0-8 0SM%<D«5ffl7&W^ 

[0 0 8 8] ^tz. z(Dmmmmmimmmm.^^<Dif^ 
40 j^^m^i^hiyx\t. 3i^u {^^)u^^^^j\y-h) . 

<mmmmmimmmm^mznjmii^i^^^'^^^(D 

mzMLx3 omm%<^^j^<mu^^^. eK^^ffi/s^ 
(Dmmn:^f)^w^itr^m^f)^$> ^(ox\ z. (Dmmmit 3 
osa%£JiT3&«a*n.n 
5^? [0 0 8 9] ^\z. mmmmmimmmm^mzMiym 



I 
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fiil^±5^ t/T ;i/ 3 ^ -> -> U Sr 2 fflJEti^W-r S fe <7) 
[0 0 9 0] C:(7)^»ibT«. T^yS^WT;U3^r 

T5 /s^WT;i/a4^e/v^>i: (;?^^) 

4^^75 HftU;^cfe(7)> 5^:^-;l/S^^7;Un4^v'^'^ 
>i'f yV7^-- hS^W7;i/=i^x5>^>(i:OJg/iS^ 
figi»7^«i:;5iW5aJcfieffl$tiS}&«, J;OSf tA7^ / 

W 7 ;^ =1 ^ ^ > ^ X 4^ 7 ;i/ 3 ^ v- v- 

^>&D^s>'j;Ht:^JtcoR;S*^#i^7 5 Hffc;U;^ct><7) 

[0 0 9 1] :in^(D^^tvxmm^n^'b<o<omi^ 
75 /:/D tr;i'h'Jx h=^^'>5>'^>> 3-75/:/Dfc: 5^; 

vXh^v'>-^>, N- (2-75yx^;w -3-7 
5 7 yafcf^UhU;^ h + xv^>. N- (2-75yx 
- 3 -75 /7'Dtf;H-UXh:^^>^>'^>, N- 

(2-75yx^;w - 3 -7 5 7 ypt!;i/^^;vs:^^ 

h^S^>-^>. N~ (2-75yx^jW -3-757 
tf;u/^;i/>^xh^5/v^>> 3- (hU^h^S^ 
z^O)V^a\f)l) 75 7 7'utf;i/h'J;?^ h^^>''>^>. 

3- (h ux h4^f>>-u;i/yntr;i/) 75yy^Dh!;i/h 

Ux h4^v'5>'^>, 2- (hU;< h^^vvUJI/T'nfcf 
75 7X^;i/-3-75 7yob!;VhUp< h^v^v' 

2- (huxh=^-e/S7ij;i/:/ptf;w 75yx^ 

)l- 3 -75 7 7'Dfcf;l/hUxh=1r'>S/'^>^j:i:3«>^«SJ* 
[0 0 9 2] 75 KS^^7;i/=5 4^i7>'^>i:bTt^> 

^i^i^yy. 'i'P-f K>^Ptf;i/;^5';i/vxh^^>^v^> 
[0 0 9 3] 75 7a^^7;i'n4^X'>^>i:X3}^^^x 5(? 
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S^W7;i'n=^->-ex^>R0^vU ;WkS^J^oiK/j;^^«l^ 
^75 KibUfct>cDti, Tt2co:^ffilc<J;»9©ii$n^^> 
CDT^^o 75 7S#*r7JU34^v>^^><hLT«±IB 

N- (2-7 5 7x^;i/) -3-75 7ynhf;i/hU;< 
h^vS/^>, N- (2-757X^Jl.) -3-757 

cc:Tffiffl$n^x;j^^v'S^W7;i/a:^i/S/^> 

r -i^U >^ K + S7:/P t!;i/p<^Jl^>^;>^ N^i7v'^ 
r-i^^'J v'H + >^:/ntf;uh'jxh=*^>'S^^>. r 
-yu F^S/>^ntfjl/7^JP>^xh^5>f7^>> i3- 
(3, 4-x/i^^xx^D^^v';i^) x^;i/huy 

5>^'^>, /3- (3. 4 -X^i^^^^v'v^nA.^iv.;!/) x 
h+v">5'>, i3- (3, 4-X7p4^i7 
a^^i^M x^;i/hUxh + v'v^>R^j8- 

(3, 4-X7}^4^>^S/^D^^rf7;i/) X5^;i/;>C ^jUi^X 

iafPtto,«3&^er S/'K^v'7'nt!>)I/hU;< h + 57 
i8- (3, 4 ~X7}^^vx^U^+e/;i/) X^jl' 

[0 0 9 4];5:i3, :i;ix*mm'^ti^:y')MtmtLX 
^;i/>^u;^) 5}^;i/A7 5h\ n, n' -t'x (hU^^^^ 

;Uv^U;P) 'i7U7>^j:^:^^*0y^^n'2>;O^. c:(7)'fo(7)J*7 5 

7 7 3 ^ V ^ > <h X:?}^ 4^ v-S^ W 7 a ^ v- 

a<h7;U3^v'v'U;i/S<hcO;^j©^IS5Jtb, CKT^SiS^ 
fifeft <7) jiiRp^< b $r 86±-r ^ fc jft (7) <7) -e * ^ o 

CO 0 9 51 ^:(D75 7S^W7;i/r3=^>-57-^>i:X7^^ 
^ >^a^ W 7 ;v a 4^ S/ V ^ >SLt/x U Mtm t <DRf& 

'&#?lcx7j^+57S^W7;i/n=^^v'>^^>^JiSTb. mWk 
SjS$iintfJ;<, 757a^#7Jl/3:^'>v^><hx 
3p^'>S-&*7;^r]^5/x^>i:^SiiB^it> C1<DR^& 

[0 0 9 6] fcJ:4=5, il<7)iKiCtC:fefrt^7 5 7»^W7Jl' 
\t\^. X#^^v'a/757S (=N-H) O^rJWJt?^^ 

0. z^mx\tijif^^(o^m\zm^'t^T)v:2:^>^^ 

-57 5 H{titc:B(.^T7 5 Fib = N - HStJ^^*^ tVj: 
[0 0 9 71 MJC. c:(D^fi;5^«;ia)RlS^^^a«:75 H 
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[0 0 9 8] f^i6. mm^^mit^mmm.^m\z^\'i^ 

^bl^o 2 oaaajSK-T^SPT-gxh. < 

[0 0 9 9] ±tiisimmmmmmmm^mz\t. mm 

-i/h Kn4^v'^>y7x/ 2, 2' , 4, 4' - 

h4^v^>V^>^xy 2 -h Kd:^='V'-4-j>^ h 
r^^'>^>^/:7xy >- 5 -X;i/3}>>K. 2-!::Hd4^v' 

- 4 - n h=^^>'-^>^/7xy 2-t:Hn4^x 
-4-n- K5^>^n4^e/^>y:7x/>, 2-t:HD:^ 

4 - n -^>vD=lrv"^>l/'7xy >, 2, 2* - 
i^h Kci4^'>-4. 4' -S^^ h=^5/^>^/:7xy 
2. 2' -vt F n^i/- 4. 4' -v?X l- + 5>^>^/ 

yjLy>. 2, 2' ->^hHD+S/-4, 4* -i^yn 

/p:^5:^^>V^:7x/>, 2, 2' -v^hHci^'>-4. 

4' ->?>^h4^f>'^>^/>^xy >> 2, 2' -vtHu 
4:S/_4-;^ h4^v-4' - >^D7}^4^S>^>y7xy 
2, 2' ->?h KD^i/-4-^ h=^S^-4' 

h^i^^>VyjLy 2, 3, 4- h'J h Fn^^v'^ 

>>/:7x/>, 2- (2 -b Fp^^v- 5 - t 
'7xx;i/) ^>yF'J7^/-;k 2- (2-tFP^x 
-5- t -^-^^JlyjLZiJV) ^>'/hOTV-)V. 2 

- (2-t:HP=^^>'-3. 5 t X- 
)l) ^>'/h07V-)Vs X^;i/- 2 -vTy- 3, 3 

->?:7xx;i/7^ U ix- 2 -x5^>)i/^^fx;i/- 2 - 

'>Ty-3. 3 ->^:7xX>lUTtJ7 U 2~ (2- 40 

h FP + S^- 4 -^^>';i';r^>':7xx;i/) -4. 6- 

>?:7xX;i/hUT>^>. 4- (2 -7i> u P^vX 
>/) - 2 - b F P^ v^>^/:7xy X^^a-S-ft:. 2- 
(2' -t:FP + v'-5' -pt^^U P^>'X5=^;l/:7x 

x;i/) - 2H~^>Vh^)y'/-)Vo:>M'^i^m^m^^ 
n^o t^^. :in^(^mm^m9\'mmum\t2m&.±m 

[0 10 0] ±t^mmmmmimmm&^m\t. mm\z 
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x-xJi', x^u>i^>jp-;u^:y ^ 
n-;i/^:yx5'ji/x-x;i^, v:/^;i/7;1/p-;w, 
p t:;u7;i/n-;i/. 7-feF>. ;<^jux^;i/^ h>> 

^JiR^n, ±few«*«^^*^o5-i oam%(^^i£^: 

[0 10 1] tJ£3t^cDr3-T-^ >^^J{rffll/^ 

i/^o ^Ac. z.(Dmm(nm.vc^^'ik^^^fzmzymm\^ 
[0 10 2] z.<D-mm^^m\^mmm.mk\z^mm^ 

^ ^ JP b fc^ffi * ^ s6«^<b b X ^ :7 

^;|/A^<7)S1*0^ffi{r^^b. ±|E^*R^^]^^fi^ 
lMlJlPiaTT^^$-&T»$0. Ol-lMm. if^b 

[0 10 3] c:(7)ii5ffl*f^5M^l:S^^<^?i^^^^i^ca6t- 

p-hji. XT^iz-ffi, A*-p-FJi, ^^if7P-h 
n-ji^p-Fr*. >^i/-F3-hffi. x7-±'r:7 

[0 10 4] *sg^(o«^j^fiKffiffi^ife^iitsc:n<hJi 
u^m^^mi^^mi^^tffi'^'^. mz. tP'j*-^^^ 

>. 7)^U7Ui/-"h> jJ^ur>]/^>. 4^ux;i/5^>. 
Ux — /i^ U x — T^JU-ir F FU^^;U^>^ 
:^^J:tUy ^ >. 3jf UX^I^>'7^ 1^:7^1/- F, 
7^:7 u DX F U>>l/> F U 7-tr^Jl/-fe;i/P — X, 
>^7ir5^;i/-fe;i/P— X. 7-tT— F:/^ F-tr;UP — 
X?ij:^<D^B^1$t)Ii7:>^e:^cJ:^*«75/W^bV^o jiBJS«co 
mmmti, 4 OJW±T*^^:^*W^bV^o ^1 

^^agcbb. 7^:/^iBJ/T^tHci:oTai]^$n^ffi (fill 
^fiffi2 0*C) ^\^^v^(Dt^^o 
[0 10 5] 

:^^m^M»mzmmr^^^. t^T is ^mm \z 
mm%. m\tmm^. :^mmm^\zid{'f^^^i^^^m 
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MXHF : m-^zyUy^^-^ya^^^ H 

P BT F : ^)Vy)l:tO- 2 -':/^;!/5=- h^fc Hd:7^ 

> 

HFNilH. IH, 9H-^^ij'f'tiy)i:tuyi-y 
[0 10 6] <KJtM^^<D^^> 

0. b ^) y hJUy^7s:3{Z. -(:t>^m7K2 3 0 3 
Cs Fi7 (CH2) 2 S i (OCH3) 3 

'V^'^n^^:f^^t}yaa:t^'^)l^j:.^)i^h^) 
v'S/^>10 0g (0. 17 6^;W $:^±ii^fcffi^TP 
- hf^cJ: t) lP#ra-e?iSTb:^Co -f-cD^S l SP^W^ST 

n^?«ilb. :t>^i^7ii\Z^ri vH:^^ 6-^-7 \Zt;i^^ 

3|*ag 1 0 1 g^#;^Co Z,<D^<D(DmJ^\t 1 0 2'^1 0 5 

2, 00 OX^-dTzo 

[0 10 7] [^^m2] mnm. zi>^>^-islzsu 

2 3 0 g. 2 8%z>^ny7Ki6. 4e^ti:jh^.m 

WiyX\.^^tC^\Z. 

Cb Fi7 (CHz) 2 S i (OCH3) 3 

e/v^>10 0g (0. 17 6=ejV) ^itj^/vtzmr^ 

-h\z^i3 imrnxmyLTzo ^(d^^i smmmur 
izKa:^'^itrzt:z^. &^^o-7si^mmmi^T\^^ 
/to zLti^mmi^. -i':t>32ia*J^J:o pHT&^e-Td 

^»«*^2. 2 0 OX&^tZo 

[0 10 8] t^fig0ij3] itjtli. 3>x>1^— RWM 
ffiit^ffirufcO. 5 U h;U:7^X3t3. ^:t>32m7K 
2 3 0 g. 3 5%ieK0. 2 gSrttii.^. «i^bTl/^S 

C Fa (CH2) 2 S i (OCH3) 3 

X^^n^ h U yDpyplf;i/h U h^>'v^> 1 0 

Og (0. 4 5 9^JW *ttii^?t*^«TP-h^::ckO 1 

Ig^tf/to CO*) (7)0)0 PCfCct^5>^St^«5l. 5 
0 0T*ofco C:(^)*><7)<^jatlf*«l. 3 7 6 4 

[0 10 9] [^mm4] mnm. zjyy'y^-Ruu 
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2 3 0 g. 3 5%«g^0. 2 g^ttii^. it*$LTV^^ 

Cs Fit (CH2) 2 S i (OCH3) 3 
TTK^tl^^y^^^A^PP^^^^^WX^jH- U ;< 

vv'^>5 0g (0. 0 8 8^;w . r-y^^J)i^^ 

vyptf;i/h U;< h + vi^^>4 1. 2g (0. 176 

^iti?</vrcmTO'-h\z^K> immxmTLfzo 

^(D^^i smM^UTizRjt^^^fztz.^. afi^u 
-x'^tmmtiiLx\.^rzo cn^mmi^. ^:t>^m7K 

10 \Z^y) \:iHti^^-^7 \ZU^^xmWV. Mi£T6 0t:T 
SPtPBlKJS^ii-. ^^*Stta)&^afeH#:iKttHIg6 5 g 
^ntz. e:(;)t)(7)<7)GPClrci:^4^^S«*5 2, 20 0 

[0 110] [^^W5] jt**«, a>^>it-&rJ^® 

mm^mxfzo, 5 u h;i^:7^;^r3ic, <:i">3stfe7X 

2 7 6 g, 3 5%«K0. 2 gSrftjX;^,., ji«ibTl^^S 

LZ,^\Z. 

CF3 (CH2) 2 S i (OCH3) 3 

T^^n^ h u >'PDyptr;i/h Up^ h^i^i^^yvA 0 
^ g (0. 1 8^;i/) , 

Ca Fi7 (CH2) 2 S i (OCH3) 3 

i^'>^>2 0g (0. 0 3 5^:;W , r -7 ^ ^) )V:i'^ 
v:/p tf;H- U ;^ h^^S/v-^ > 1 5 g (0. 0 6 4^ 

^>5g (0. 0 2 3^;i/) RD^'7"h^Xh + >^5>^> 
40g (0. 192^;U) *ttii^;/^?gTP-^^wJ:D 
m^TTriSTbfcio -^(7)*^ 1 8P#PBl^fiTtcS«^i± 

v^'f')v^vymw.2 3 \ Q^ntzo z.<d^<d(dgy>c 

fri^5i^^»tlft2, 3 0 0Tafeo/2:o 
[0 111] [^^««J6] JtJ*«t, P>x>it-Sri^S 

mm^mxtcQ. b^)vh)vy'7 7.u\z.-(^>^w}^ 

2 3 0 g. 35%*K0. 2 g^ftJi^, JfJ^LTt/^^ 
tz,:b\z. 

CFs (CH2) 2 S i (OCH3) 3 

T^$n^ h U ^'nPT'Ptf;!/!- U;?t h^i^iy'py^ 4 

g (0. 2 9 S^;!/) . 

Cs Fi7 (CH2) 2 S i (OCH3) 3 

^^n^^:/5'x* y p p::t^^^;i/x?;u h u ^ h^v' 

S/^>16g(0. 0 2 8^:;i/) . RtZ-T^ h^X h^^v- 
^^^>2 0g (0. 0 9 6^:J^) ^ti:ai^/f®TP- h 
{^<i:D lB#Fp1T«TL./to ^00^^ 1 SB^Pel^fiTtiS 
JS^iifci:;!^. 2@ia^8lbTl^fco Zin\Z:^'^)V-( 'J 
>^5";U^r h> 1 4 8 g^j^tDb. il-g- L^c ^^i^rS 

^j')i'i'j^^)u^h>mm2 0 7 Q^mz. ^(d^(d 

50 <OGFC\Z^^^=f'm\tm2. 5 0 0Tabofco 
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[0 112] [^^mi] mnm. 3>7^>-y— smu 

2 3 Og, Zb%mmO. 2 g^ftii^, MJ^bTl^^S 

CF3 (CH2) 2 S i (OCH3) 3 

g (0. 2 9 3^;W . 

Cs Fi7 (CH2) 2 S i (OCH3) 3 

^ n S -X* :7 D D i7 ^)\^JL^)U h U ^ h 

v'i^^^ieg (0. 0 2 8^Jl') . RU/>^)\^b^J ^ 

h^'yi^yyil, 8g(0. 0 8 6 ^f±iA^fc 

Cs Fn (CH2) 2 S i (OCH3) 3 

i^Sx-7>100g (0. 17 6=e)U) . MXHF 1 0 0 

s^itj^^. mwLxi^^tz^iz. 0. 2 5m^(Dm 
m7mm4. 8 s?^{±7i^/urdmTu-h\z<ko s^mx- 
jRTbfco ^<D^^3mmM&T\zKm^it. B\^m^ 
8 ovx 2mmK}t^^^tz. Rjtmz-^^^m^m^. 
mi^. ziti^mML. M/ETMXHF^jf^^it, mm 

9 9 g ^f#fco Z.(D^(D(DGF ClZ^^^^m 

\tmi, 9oox&^rzo ^fc. mmm\ti. 3 64 5 

[0 1 1 41 [^^0iJ9] mWm. 3>7">1i-^RDCfi 
Sfh^^ffiAi'tO. 5 U *y hJUv^p'Xatc. 
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